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Abstract 
With this study, it was aimed to determine the effect of the use of worksheets about reactions in aqueous solution on Pre-Service 
Elementary Science Teachers’ academic success. This study was carried out with 72 Pre-Service Elementary Science Teachers 
studying in the first class in Science Education Department in Faculty of Education at Ondokuz Mayıs University. While the 
subject of reactions in aqueous solution in the content of General Chemistry I course was taught control group by traditional 
teaching method, worksheets which were developed related to this subject were also applied to the experimental group. The data 
in the study were obtained using a success test containing 20 multiple choice questions whose KR-20 (Kuder Richadson-20) 
reliability coefficient was found to be 0.796 as pre-test for pre-study and post-test at the end of the study. The data obtained were 
analyzed using SPSS package program. At the end of the study, it was determined that academic success of Pre-Service Teachers 
applied worksheets in experimental group was significantly higher than the academic success of Pre-Service Teachers applied 
traditional teaching method in control group (t(70)= 20.528; p< .05). This result shows that providing meaningful learning can be 
performed by waking up Pre-Service Teachers’ interests to the course with the worksheets. 
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1. Introduction  
 
To make learning come true, the student must perform the behaviour personally during teaching. For this 
purpose, the stimulants to direct the student to show the behaviour must be appropriate for the student’s qualities 
and behaviours to be obtained (Senemoğlu, 2005). 
     Worksheets are  defined as important tools  including the steps of this process  specified what the students 
should do next, help the students themselves set up  their information  in their own minds and at the same time 
provide the whole class to participate in the given activity (Sands & Özçelik, 1997; Atasoy & Akdeniz, 2006). It is 
referred that worksheets make the students active in learning environment showing the way of getting the findings in 
a controlled way by making observation ,forming hypothesis and doing experiments around the specific topic (Yiğit, 
Akdeniz & Kurt, 2001; Atasoy & Akdeniz, 2006). It is indicated that the way to solve the problems will be pointed 
out by providing necessary guidance to the students with worksheets (Yiğit, Akdeniz & Kurt, 2001; Kisiel, 2003; 
Kirschner, Sweller & Clark, 2006). When the students are asked to write what they know and learn in worksheets, it 
is stated that they must fulfill some series of cognitive activities as they return back, consider operations again, 
rearrange the information (Mason & Boscolo, 2000). Moreover, worksheets are papers that can be used for 
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evaluation and reinforcement as homework and the teacher hands out to the students at the end of each subject 
(Anderson, 1995). 
     In this study, it is aimed to learn the subject of aqueous solution reactions which is one of the basic subjects in 
General Chemistry Course, usually memorized and soon forgotten, to search the availability of the worksheets and 
the effect of worksheets on Pre- cess.  
2. Method 
    This research was carried out with 72 Pre-Service Teachers studying their first year in Department of Science 
method was applied to control group (N=36). 
    For data collection and assessment, worksheets developed and subject achievement test (SAT) were applied. 
By being applied SAT, consisting of 26 questions, to Pre-Service Teacher who have studied on this subject before, 
according to application results of KR-20 (Kuder Richadson-20), 6 questions with a low reliability coeffient were 
removed and test questions were reduced to 20. KR-20 reliability coeffient of 20-question test was found to be 
0.796. SAT, consisting of 20 multiple choice questions which have five choices and only one correct answer, was 
applied as pre-test before practice and post-test after practice. The data obtained from SAT pre-test and post-test 
which were applied to the experimental and control group was analyzed using SPSS package programme. According 
to Shapiro-Wilk test results, SAT data collection tool showing a normal distrubition was applied dependent and 
Independent t-test which are parametric tests. The results of the analysis were evaluated at the significance level .05. 
    In the research, the worksheets developed on aqueous solution reactions were prepared and doing pilot study to 
15 Pre-Service Teachers, the final version was given to the worksheets. 
    Three worksheets used in the research were established as follows in respect of content: 
    Worksheet 1: In the research, the first one of the worksheets used about aqueous solution reactions was 
prepared for precipitation reactions. The nature and the importance of aqueous solution and the activities to explain 
the concepts of non-electrolyte, weak electrolyte, strong electrolyte were included in this worksheet. Besides, this 
worksheet contains questions related to writing net ionic equalities and prediction of   precipitation reactions 
    Worksheet 2: The second one of the worksheets used about aqueous solution reactions was prepared for second 
acid base reactions. Activities to explain the concepts of acid, base, strong acid, weak acid, strong base, weak base, 
salt and neutralization were included in this worksheet. In addition, this worksheet contains questions related to acid 
and base perception and acid-base reactions. 
     Worksheet 3: The third one of the worksheets used about aqueous solution reactions was prepared for 
oxidation-reduction reactions (redox reactions). The activities to explain the concepts of the oxidation step, 
oxidation, reduction, oxidizing and reducing were included in this worksheet. In addition, this worksheet contains 
questions related to balancing redox reactions in acidic and basic solutions with half-reaction method. 
      The Pre-Service Teachers  responses in worksheets were grouped as correct (complete answer), partially 
correct (not full answer but an acceptable level), wrong (wrong answer or irrelevant answer) and empty (not 
responded) and were evaluated as percentages (%).    
Findings and Comments 
According to independent t-test results of the pre-test scores of Pre-Service Teachers in experimental and control 
group: 
Table 1. Independent t-test results of pre-test scores of experimental and control groups 
 
     No significant difference between the pre-test scores of Pre-Service Teachers in experimental and control groups 
was identified (t(70) = -.804; p = .424). While the pre-test average of the experimental group was found to be 42.50, 
Test Group Number of  Student (N) 
Arithmetic  
Average  
Standard  
Deviation (SD) 
t 
value 
p 
value Explanation 
 
Pre-test 
Experimental  
 
Control 
36 
 
36 
42.50 
 
43.75 
6.918 
 
6.254 
 
-.804 
 
 
.424 
 
p > .05 
not  
significant 
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the average of the control group was found to be 43.75. The fact that the pre-test averages of the experimental and 
control groups are close to each other and the fact that any significant difference between  pre-
discovered show that at initial level experimental and control groups are similar  groups in terms of achievement 
level related to chemical compounds.  
Table 2.The dependent t-test results of pre-test and post-test scores of the experimental and control groups 
 
As shown in Table 2, a significant difference was detected between intra-group pre-test and post-test scores in 
both experimental (t(35) = -35.545, p= .000) and control groups (t(35) = -10.243, p = .000). These differences are in 
favor of post-test scores. As a new teaching is performed in both groups, an increase in levels of achievement and 
consequently, the formation of a significant academic success in favour of post-test are ordinary results. When pre-
test post-test averages of experimental and control groups were viewed, the averages of both two groups increased at 
the end of the subject presentation. But the academic success of experimental group increased more than the 
academic success of control group. 
Table 3.The independent t-test results of the post-test scores of experimental and control groups 
Test Group Number of Student (N) 
Arithmetic  
Average ) 
Standard 
Deviation (SD) 
t 
value 
p 
value Explanation 
Post-test 
Experimental 
 
Control 
36 
 
36 
86.81 
 
58.06 
5.751 
 
6.127 
 
20.528 
 
 
.000 
 
p < .05 
significant 
         As shown in Table 3, a significant difference was found between the post-test scores of Pre-Service Teachers 
in experimental and control groups (t(70) = 20.528; p= .000). While the post-test averages of experimental group was 
found to be 86.81, the post-test averages of control group was found to be 58.06. But, there is a difference between 
the average of the post test scores of the experimental group and the average of post-test scores of control group in 
favor of the experimental group. When this difference is analyzed in terms of improving students' academic 
achievements, it shows that worksheets applied to the experimental group students  increased the academic success 
significantly than  the traditional teaching method applied to the control group students. 
3. Results and Discussion 
  At the end of this research, according to the post-test results (t(70) = 20.528; p= .000; p<.05) of experimental and 
control group students, it is observed that the academic success of Pre-Service Teachers applied to worksheets in 
experimental group is more than the academic success of Pre-Service Teachers applied to traditional teaching 
method in the control group. Worksheets allow students to be more active and successful increasing students' 
participation in class.  
 In the courses traditional teaching method used, using worksheets for the students who fail to show adequate 
interest and success in lessons is important for both providing the students to participate in lessons and meaningful 
learning. 
Dede (2010), in the study she did with the seventh-grade elementary students, has expressed that the worksheets 
developed on the subject of atom increased academic success and permanent learning more than traditional teaching 
method and in the study they did with the second grade high-school students, have 
Test Group Number of Student (N) 
Arithmetic 
Average  
Standard 
Deviation (SD) 
t 
value 
p 
value Explanation 
Pre-test 
 
Post-test 
 
Experimental 
 
36 
 
36 
42.50 
 
86.81 
6.918 
 
5.751 
 
-35.545 
 
 
.000 
 
p < .05 
significant 
Pre-test 
 
Post-test 
 
Control 
 
36 
 
36 
43.75 
 
58.06 
6.254 
 
6.127 
 
-10.243 
 
 
.000 
 
p < .05 
significant 
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expressed that the worksheets developed on the subject of acid-base increased academic success and permanent 
learning more than traditional teaching method.  10), in the study she did with the first-year students in 
Science Teaching at university, has expressed that the use of the worksheets prepared according to constructivist 
approach for naming covalent and ionic compounds increased both academic success and permanent learning more 
than traditional teaching method. These results indicated seem to support the findings from this study. 
It has been expressed that the worksheets developed related to the relationship between heat and temperature 
concepts help students develope appropriate meanings related to the subject researched It 
has been expressed that the worksheets developed to teach the effect of pressure on boiling temperature of liquids 
are effective in removing the misconceptions that students have and understanding the relationship between 
pressure-boiling These different studies made for the topics in Chemistry Course 
support the data obtained from the research and the conclusion that worksheets both can make association between 
 
With this research, it has been  understood  from the  answers  teachers gave  to the  questions in  the worksheets 
that  teachers  showed an effort to answer every question and they tried  to express their thoughts. The use of the 
worksheets provide not only the Pre-Service Teachers to be more active and successful by increasing their 
participation in course but also they provide the Pre-Service Teachers to create unity among the issues by making 
association between concepts. Besides, the use of worksheets are thought to be effective to gain experience in the 
level to be able to use these practices in Pre-   
As a result of this research, teaching by using worksheets was found to be more successful than teaching by using 
the traditional teaching method. With this research, it has been determined that  using the  methods and materials  
that provide Pre-Service Teachers to learn in a meaningful way and  at the same time  make them active  is 
necessary during teaching process. As there are difficult issues to understand in the chemistry courses, materials 
should make topics and concepts concretize. 
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